Overexpression of DLX2 is associated with poor prognosis and sorafenib resistance in hepatocellular carcinoma.
The mechanism underlying poor prognosis and sorafenib resistance in patients with hepatocellular carcinoma (HCC) is unknown and, to date, no useful predictive biomarkers of sorafenib resistance have been identified. Distal-less homeobox 2 (DLX2) is a transcription factor involved in cell cycle regulation that is closely correlated with cancer prognosis. In this study, we showed that DLX2 is overexpressed in HCC tissues and cell lines and that the level of DLX2 overexpression is positively correlated with histological grade, metastasis and Ki67 expression, which are indicators of poor prognosis. We also found that DLX2 accumulates in proliferating HCC cells, where it is associated with the expression of proliferating cell nuclear antigen (PCNA), Cyclin D1 and Cyclin A. Flow cytometry and cell counting kit-8 (CCK-8) assays indicated that DLX2 depletion causes cell cycle arrest at the G1 phase and hinders cell proliferation. Moreover, the sensitivity of HCC cells to sorafenib is restored when the DLX2 gene is knocked down using a short interfering RNA. We demonstrated that DLX2 facilitates sorafenib resistance by promoting the expression of markers of epithelial-mesenchymal transition and by activating the extracellular signal-regulated protein kinase pathway. Our findings reveal that DLX2 plays a regulatory role in HCC cell proliferation and suggests that targeting DLX2 represents a novel strategy to increase sorafenib efficacy in the management of HCC. In conclusion, DLX2 is a novel marker of poor prognosis and sorafenib resistance in patients with HCC.